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Notch ligand inhibition of myeloid differentiation and enhanced genera-
tion of SK+ cells occurs in the quiescent LSKSP BM fraction. We pre-
viously  showed  that  immobilized Notch  ligand Delta1ext-IgG 
inhibits default myeloid differentiation by Lin–Sca-1+c-kit+–
enriched (LSK-enriched) BM cells and instead induces a multi-









































Selective activation of Notch2 mediates inhibition of myeloid differentia-
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Figure 
Notch2, but not Notch1, mediates SK+ self-renewal and inhibition of myeloid differentiation with Delta1ext-IgG (D1) and Jagged1ext-IgG (J1). 
(A and B) Representative dot plots after 3 (A) and 7 (B) days of LSKSP culture with Notch ligand. (C) Hes1 mRNA levels after 3 hours of LSKSP 
culture with Delta1ext-IgG, Jagged1ext-IgG, and human IgG. Data represent mean ± SEM for 3–5 independent experiments, except Notch2fl/flCre+ 
with Jagged1ext-IgG (mean ± range for 2 independent experiments). P values were derived with 2-tailed Student’s t test. (D) Cebpa mRNA lev-
els after 3 hours of LSKSP culture. Data are mean ± SEM from 5 and 3 independent experiments for control and Notch2fl/flCre+, respectively. 
P values were derived with 2-tailed Student’s t test. (E) Representative dot plot after 7 days of LSKSP culture with Delta1ext-IgG with gated SK+ 
cell expression of F4/80 (histograms). (F) Percent SK+ or GR1+F4/80+ cells after 14 days of LSKSP culture. Data represent mean ± SEM from 4 
independent experiments. P values were derived with 2-tailed paired Student’s t test. (G) Cebpa mRNA levels in SK+ sorted cells after 7 days of 
LSKSP culture. Data represent mean ± range from 2 independent experiments. (H and I) Notch1 mRNA levels after 3 hours of LSKSP culture 
with Delta1ext-IgG. Data represent mean ± SEM from 3–4 independent experiments. P values were derived with 2-tailed Student’s t test. Numbers 
within dot plots denote percentage of events within the respective quadrants.
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Selective activation of Notch2 by Jagged is mediated by Fringe. Hema-
topoietic differentiation toward the T cell lineage is known to 
be dependent upon Notch1 signaling. Previous studies from 






























































Notch1 mediates generation of CD25+Thy1.2+ progenitors, and Fringe mediates differential Notch1/Notch2 activation. LSKSP cells were cultured 
with Delta1ext-IgG, Jagged1ext-IgG, and human IgG. (A) Representative dot plot after 14 days of culture. (B) Percent CD25+Thy1.2+ progeny gener-
ated after 14 days of culture. Data are mean ± SEM from 3–4 experiments. P values were calculated using 2-tailed paired Student’s t test. (C) 
Representative dot plots from 1 of 2 separate experiments after 18 days of culture of LSKSP cells infected with shRNA. Numbers within dot plots 
denote percentage of events within the respective quadrants.
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Notch2 modulates hematopoietic recovery following 5FU challenge by 








Notch2 modulates BM stress recovery from 5FU. (A) Hes1 mRNA levels in SK+ sorted BM cells 8 days after 5FU treatment. Data are mean ± SD 
of 3 replicates. (B–D) Recovery of PB wbc number and myeloid cell numbers (GR1+ and/or F4/80+; shown relative to day-0 levels) in mice fol-
lowing 5FU treatment. (B and C) Data are mean ± SEM from 6 (days 3 and 16) or 12 (days 6 and 8) mice from a representative experiment 
(*P < 0.05, **P < 0.01). (D) Data are mean ± SEM percent day-0 levels 8 days after 5FU treatment from 3 independent Notch1 experiments with 
30–32 mice per group and 2 independent Notch2 experiments with 17 mice per group. (E) BM cell number at 0, 8, and 16 days after 5FU. (F) 
Representative dot plots generated from BM 8 days after 5FU. Gated SK+ cell expression of F4/80 is shown in the histogram. Numbers represent 
the proportion of cells within the respective gate. (G and H). Number and percentage of SK+ gated cells expressing F4/80 at 0, 8, and 16 days 
after 5FU. (E, G, and H) Notch1 data represent mean ± SEM from 3 independent experiments with 3 or 6 mice per group (total 17 Notch1fl/flCre+ 
and 17 Notch1fl/flCre– individuals). Notch2 data represent mean ± SEM from 2 independent experiments with 5 or 6 mice per group (total 11 
Notch2fl/flCre+ and 11 Notch2fl/flCre– individuals). P values derived with Mann-Whitney test.
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Notch2 enhances the tempo of HSC and MPP recovery after transplant into irradiated recipients. (A) Measurement of HSC and MPP recovery after 
transplant into irradiated recipients. BMT, BM transplantation. (B) Number of donor (Ly5.2+) and SK+ gated cells generated 13 days after transplant 
into primary recipients. Data are mean ± SEM from 2 independent experiments with 5 mice per group per experiment (total 10 Notch2fl/flCre+ and 
10 Notch2fl/flCre–). (C) Survival outcome after transplant into lethally irradiated recipients of 1 × 106 cells from primary recipients transplanted 11 
days previously with 5 × 105 Notch1fl/flCre– or Notch1fl/flCre+ cells. Results were analyzed with a log-rank nonparametric test and expressed as 
Kaplan-Meier survival curves (n = 4, P = 0.45). (D) Survival outcome after transplant into lethally irradiated recipients of 1 × 106 cells from primary 
recipients transplanted 11 days previously with 5 × 105 Notch2fl/flCre– or Notch2fl/flCre+ cells or with no cells. Results were analyzed with a log-rank 
nonparametric test and expressed as Kaplan-Meier survival curves (n = 4, P = 0.01). (E) Survival outcome after transplant into lethally irradiated 
recipients of 1 × 106 cells from primary recipients transplanted 13 days previously with 5 × 105 Notch2fl/flCre– or Notch2fl/flCre+ cells or with no cells. 
Results were analyzed with a log-rank nonparametric test and expressed as Kaplan-Meier Survival curves (n = 6, P = 0.05).
research article
	 The	Journal	of	Clinical	Investigation      http://www.jci.org  
cells in PB after 5FU injection relative to myeloid cell number 








































after  treatment  with  5FU,  Notch  2 
inhibits myeloid differentiation and 


















Notch2 enhances the tempo of HSC and MPP recovery after transplant 






































HSC/MPP generation and frequency 2 and 9 weeks after transplant  
of lethally irradiated recipients
	 2	weeks	(short-term	MPPs)A	 9	weeks	(long-term	HSCs)B
	 Notch1fl/flCre–	 Notch1fl/flCre+	 Notch1fl/flCre–	 Notch1fl/flCre+
HSC/MPP generation after transplant (positive mice/total mice)
 5 × 106 BM cells 5/5 5/5 5/5 4/5
 1 × 106 BM cells 4/4 4/4 0/4 1/4
 2 × 105 BM cells 0/4 0/4 0/4 0/4
HSCs/MPPs per 1 × 106 BM cells (no.) 1.8 1.8 0.4 0.3
Donor cells per primary recipient (no.) 3.9 × 106 5.2 × 106 3.9 × 106 5.2 × 106
HSCs/MPPs per primary recipient (no.) 7.0 9.3 1.4 1.5
Lethally irradiated secondary recipients were transplanted with decreasing numbers of BM cells from 
primary recipients 11 days after transplant with Notch1fl/flCre– or Notch1fl/flCre+ cells. PB was analyzed 
2 and 9 weeks after secondary transplant for the percentage of donor-derived cells. Animals were con-
sidered positive for HSCs/MPPs if engraftment in PB was more than 2.0% donor-derived cells with both 
lymphoid and myeloid contribution. Poisson statistics were used to calculate HSC/MPP frequency.  
AP = 0.6 between groups at the 2-week time point. BP = 0.7 between groups at the 9-week time point.
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that  overexpress  activated  Notch1, 







Our  ex  vivo  data  were  consistent 
with previous studies demonstrating 
that  induction  of  unique  cell  fates 
by  Notch  ligands  is  caused  by  dif-
ferential  activation of Notch  recep-










































and/or  stability  or  of  differences  in  transcriptional  activity 
Table 
HSC/MPP generation and frequency 2 and 15 weeks after transplant  
of lethally irradiated recipients
	 2	weeks	(short-term	MPPs)A	 15	weeks	(long-term	HSCs)B
	 Notch2fl/flCre–	 Notch2fl/flCre+	 Notch2fl/flCre–	 Notch2fl/flCre+
HSC/MPP generation after transplant (positive mice/total mice)
 5 × 106 BM cells 3/3 3/3 3/3 2/3
 1 × 106 BM cells 7/7 5/7 4/7 0/7
 2 × 105 BM cells 5/6 1/7 0/6 0/7
 4 × 104 BM cells 2/7 1/7 0/7 0/7
HSCs/MPPs per 1 × 106 BM cells (no.) 8.8 1.3 0.7 0.1
Donor cells per primary recipient (no.) 12.0 × 106 7.4 × 106 12.0 × 106 7.4 × 106
HSCs/MPPs per primary recipient (no.) 105.6 9.6 8.4 0.7
Lethally irradiated secondary recipients were transplanted with decreasing numbers of BM cells from pri-
mary recipients 11 days after transplant with Notch2fl/flCre– or Notch2fl/flCre+ cells. PB was analyzed 2 and 
15 weeks after secondary transplant for the percentage of donor-derived cells. Animals were considered 
positive for HSCs/MPPs if engraftment in PB was more than 2.0% donor-derived cells with both lymphoid 
and myeloid contribution. Poisson statistics were used to calculate HSC/MPP frequency. AP = 0.0004 
between groups at the 2-week time point. BP = 0.02 between groups at the 15-week time point.
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Mice and generation of Notch1- and Notch2-deficient cells. Mice bearing 
floxed Notch1 and Notch2 genes were maintained and bred with trans-
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LI. Hematopoietic  stem cell  fate  is  established 























determines  generation  of  B  and T  cell  precur-
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